Background: Subclinical psychotic experiences (PLEs) are among the frequently reported mental health problems in children/adolescents. PLEs identified in cross sectional studies of children/adolescents are associated with current and future mental health problems. These associations are stronger for PLEs that persist over time. Hence, it could be useful to examine which children/adolescents with PLEs at a first assessment (baseline) are more likely to have PLEs at subsequent assessments. Methods: We conducted a scoping review of studies that examined whether characteristics of children/adolescents (≤18 years) with PLEs at baseline predict whether PLEs are likely to be persistent or remittent at subsequent assessments. We included studies published between January 2002 and December 2017, conducted on general child/adolescent populations of ≥300 individuals, that provided data on PLEs for at least 2 time points, had available follow-up data for ≥50% of those assessed for PLEs at baseline and targeted for follow-up examination, and reported the differences between individuals with PLEs that persisted or remitted during the study period. Results: Six studies met our criteria. Each of them investigated a wide range of baseline characteristics but no predictor of persistence was replicated. Conclusions: Our knowledge about which children/adolescents with PLEs at an initial assessment are likely to have persistent PLEs at subsequent assessments is sparse. A handful of predictors of persistent PLEs have been investigated so far, and none replicated. A better understanding of these predictors would be an important complement to investigations examining the evolution of PLEs and of mental health problems in children/ adolescents.
Introduction
Psychosis liability is more common in the general population than the prevalence of psychotic disorders (Linscott and van Os, 2013) . Its expression is considered to exist on a continuum and includes conditions such as psychotic (like) experiences (PLE), ultra-high risk states, schizotypal traits and psychotic disorders (Fonseca Pedrero and Debbané, 2017; Linscott and van Os, 2010) . The milder, early or atypical manifestations of psychosis liability (e.g. PLEs, clinical high risk (CHR), ultra-high risk (UHR) states) have been subject to intensive research because they may offer opportunities to examine the neurobiological and psychopathological roots of psychoses and inform early prevention, diagnosis and intervention (David and Ajnakina, 2016; Debbané et al., 2015) .
Measures of PLEs in population studies have most often assessed positive psychotic like symptoms, such as hearing voices or having unfounded worries of being followed or deliberately harmed; negative, disorganized and cognitive symptoms have received less attention (Linscott and van Os, 2013; van Os et al., 2009; Yung and Lin, 2016) . Although PLEs have historically been considered as the mildest expression of psychosis liability, evidence suggests that they are also associated with a wide range of further mental health problems. For example, experiencing PLEs at any time point appears to be associated with distress, functional impairment and more frequent use of mental health services; it is also associated with common mental disorders as well as psychotic disorders (Jolley et al., 2017; Laurens and Cullen, 2016; Pain et al., 2018) .
Studies have shown, that it is usually individuals with pre-and perinatal problems, sociodemographic factors (ethnic minority status, urbanicity, lower socio-economic status, single marital status), exposure to various environmental adversities (abuse, neglect, bullying) and comorbid substance abuse who are at higher risk of developing PLEs (van Os et al., 2009 , Linscott and van Os, 2013 , Howes & Murray, 2014 .
The course and pathophysiological role of PLEs in childhood/adolescence is of special interest as PLEs are most frequent during this developmental period and tend to become less common with age (Laurens et al., 2012; Rubio et al., 2012; Verdoux et al., 1998) . Although PLEs are transient in the majority of cases, they are dynamic, and as outlined by the psychosis-proneness-persistence-model, can become persistent if the individual is exposed to ongoing environmental adversities during development (Cougnard et al., 2007) . Children whose PLEs persist into late adolescence are at increased risk of adverse outcomes compared to healthy controls or those with only transient PLEs (Calkins et al., 2017; Cougnard et al., 2007; Fisher et al., 2013; Fonville et al., 2015; Thapar et al., 2012; Werbeloff et al., 2012) . Therefore, PLE persistence is hypothesized to be indicative of a more serious underlying psychopathological process and often considered as an early and non-specific forerunner of later mental health problems (Escher et al., 2002; van Os et al., 2009; Kelleher et al., 2012; Lancefield et al., 2016) .
In recent years considerable research has been done to understand the longitudinal course of PLEs during childhood/adolescence (Rubio et al., 2012) . Understanding the differences between children/adolescents who have PLEs at baseline (time point at first cross sectional assessment) but experience a remission and those who continue to experience PLEs over longer periods of time could complement the knowledge gained through the studies that construct trajectories of PLEs in children and adolescents in a dynamic way and might help to develop individually tailored prevention and intervention strategies (Dominguez et al., 2010; van Os et al., 2009) . Therefore, we conducted a scoping review of studies that examined the baseline differences between children and adolescents (≤18 years) with persistent (PLE both at baseline and follow-up) and remitting (PLE only at baseline) PLEs.
Methods
The central goal of scoping review methodology is to "map the existing literature…in terms of the volume, nature, and characteristics of the primary research" (Arksey and O'Malley, 2005; Daudt et al., 2013; Pham et al., 2014) . It also provides an effective strategy to identify critical gaps in the research. As laid out by Arksey and O'Malley (2005) , a scoping review includes five stages: identifying the research question, identifying relevant studies, study selection, charting the data, reporting results (Arksey and O'Malley, 2005) . We have followed these procedures, deviating only in laying out inclusion/exclusion criteria for study selection a priori, before identifying the relevant studies.
Identifying the research question
What distinguishes at baseline children and adolescents (≤18 years) with persistent (PLE both at baseline and follow-up) PLEs from those with remitting (PLE only at baseline) PLEs, or with PLE trajectories that could be reasonably characterized as persistent or remitting as described below?
Study selection: inclusion and exclusion criteria
To answer this question, we identified a priori the following inclusion criteria for studies: (1) the study was published in English language in a peer-reviewed journal between 01. 01.2002 and 31.12.2017, ( 2) study reports original data, (3) study reported on PLEs in a general child/adolescent population (≤18 years) at baseline and follow-up (4) study sample size was ≥300, (5) PLEs were measured at least at two time points, (6) follow-up data was available for ≥50% of those assessed for PLEs at baseline and targeted for follow-up examination, and (7) data on the persistent vs. remitting course comparison for baseline characteristics was either already available or was obtainable from the data presented in the manuscript. The rationale for criterion four is that studies below that sample size have very small numbers of persistent and remitting PLEs and would be subject to random fluctuation. The rationale for criterion six was to limit bias due to attrition.
Identifying the relevant studies
An electronic search was conducted to identify the studies investigating risk factors for the development of PLEs in child/adolescent general population samples, using the following search term in PubMed:
("psychosis like") OR ("psychotic like") OR ("psychotic experi- The search was intentionally broad and did not include terms that restricted the screening to longitudinal studies. Articles identified in the electronic search were screened by reading titles and abstracts, followed by methods and results to determine eligibility for inclusion. Additional papers were identified in the references cited in papers meeting inclusion criteria, and through nominations by collaborators. These articles were subjected to the same review procedures. Studies meeting inclusion criteria 1-5 were abstracted using a standardized form. Two investigators (MB, JLK) were involved in the selection process and in case of uncertainty the final decision on the inclusion was made including ES in the decision process, using majority voting.
As shown in Fig. 1 , the initial search yielded 1103 results including 23 studies meeting criteria 1-5. Six studies met all inclusion criteria (Bourque et al., 2017; Mackie et al., 2013; Thapar et al., 2012; Thompson et al., 2015; Wigman et al., 2011; Yamasaki et al., 2018) . The seventeen studies that met criteria 1-5 but were excluded for not fulfilling criteria 6-7 are listed in Supplementary Table 1 along with the reason for exclusion (Bartels-Velthuis et al., 2012 Calkins et al., 2017; De Loore et al., 2011 Downs et al., 2013; El Bouhaddani et al., 2018; Kelleher et al., 2014 Kelleher et al., , 2013 Lancefield et al., 2016; Mackie et al., 2011; Martin et al., 2015; Sullivan et al., 2014; Wallace and Linscott, 2018; Wigman et al., 2012; Wolke et al., 2014; Zammit et al., 2013) .
Extracting and charting the data
We identified 6 articles pertaining to 5 cohort populations with information on baseline differences between the persistent and remitting PLE groups/trajectories. From the included studies, the following qualitative and quantitative data were extracted and analysed: sample characteristics (cohort, sample size, age at the interviews), PLE measurement technique (self-report vs. interview), PLE type (e.g. hallucinations, delusions), methods used to characterize of PLE over time, psychometric properties of the scales used to measure PLEs, predictors of PLE persistence/remittance (Tables 1, 2A, B and Supplementary  Table 2 [psychometric properties]).
Studies followed two different approaches to identify PLE courses. In the first approach (Studies identifying PLE groups), PLE status was treated categorically (yes/no) at baseline and at follow-up. Here persistence was defined as PLE at baseline and follow-up, and remittance as PLE at baseline but not at follow-up (Thompson et al., 2015; Yamasaki et al., 2018) . The second approach derived PLE trajectories based on continuous PLE scores (Studies identifying PLE trajectories). These studies found that either 3-(Bourque et al., 2017; Mackie et al., 2013) or 4-cluster (Thapar et al., 2012; Wigman et al., 2011) solutions fit the data the best. The marked differences in the shape of these trajectories made the presentation and interpretation of the results challenging (i.e. in 3 out of 4 studies children and adolescents with remitting PLEs were characterized by higher PLE severity at baseline than those with persistent PLEs due to the "crossing" of the trajectories) (Bourque et al., 2017; Mackie et al., 2013; Thapar et al., 2012) . Trajectories with persistently high (Thapar et al., 2012) or constantly increasing (Bourque et al., 2017; Mackie et al., 2013; Wigman et al., 2011 ) PLE course were considered as persistent, whereas those with constantly decreasing (Bourque Records aŌer duplicates removed (n =1103)
Records screened (n =1103)
Records excluded (n = 1080)
Full-text arƟcles assessed for eligibility (n = 23)
Full-text arƟcles excluded, not meeƟng criteria 6 and /or 7 (n=17) Studies included in qualitaƟve synthesis (n = 6) Thapar et al., 2012; Wigman et al., 2011) , or initially increasing but later steeply decreasing (Mackie et al., 2013 ) PLE scores as remitting. Baseline characteristics that were evaluated for risk of persistence/ remittance across all studies were itemized, and results from each study are shown in Table 3 . If at least two studies (i) reported significant increase/decrease in risk of PLE persistence compared to remitting groups/trajectories or (ii) found no association, findings were considered "replicated". Recognizing the limitations of relying on significance testing, we also report raw data for baseline differences in Supplementary Table 3 .
Results

Study characteristics
As shown in Table 1 the number of follow-up timepoints for studies working with PLE groups was 1, and the interval between baseline and last follow-up ranged from 12 months to 72 months. The number of follow-up timepoints for studies identifying PLE trajectories was 2-4, and the interval between baseline and last follow-up ranged from 24 months to 62.1 months.
As shown in Table 2A and B, PLEs were measured either with selfreport questionnaires (N = 5) or with semi-structured interview (N = 1). Most studies assessed multiple types of PLEs, including hallucinations, delusional ideation, thought problems and strange experiences separately; however, these were always collapsed into a single summary PLE variable. Only Wigman et al. (2011) investigated symptoms (e.g., attentional problems, thoughts of self-harm, repetitive behavior, sleep) outside the core positive symptoms. Interrater reliability and test-retest validity of the PLE measurements was investigated by three studies and were found to range around 0.81 (Supplementary Table 2 ).
Baseline differences between the different PLE courses
Six studies compared the different PLE courses for genetics/family history, sociodemographic and early developmental risk factors, personality traits, cognition, substance consumption, stressors and various domains of psychopathology. In total, 28 different baseline predictors were examined by these studies, however each one was usually investigated only by a handful of studies (Table 3) .
Studies identifying PLE groups
Children and adolescents with remitting and persistent PLEs were compared for gender (Yamasaki et al., 2018) and frequency of nightmares, parasomnias and night terrors (Thompson et al., 2015) and none of these factors were found to differ across the trajectories.
Studies identifying PLE trajectories
The information for this comparison was based on more studies (4) and a markedly longer list of baseline factors (27). Still, none of the positive/negative associations was reported by more than one study. There was somewhat more consistency in studies reporting no significant differences between the trajectories. These characteristics included gender [difference/all studies] (1/4) (Bourque et al., 2017; Mackie et al., 2013; Thapar et al., 2012; Wigman et al., 2011) , socioeconomic status (0/3) (Bourque et al., 2017; Mackie et al., 2011; Thapar et al., 2012) 2), cannabis or other illicit drug use (0/2) (Bourque et al., 2017; Mackie et al., 2013) , bullying/victimization (0/2) (Mackie et al., 2013; Wigman et al., 2011) , depressive symptoms (1/4) (Bourque et al., 2017; Mackie et al., 2013; Thapar et al., 2012; Wigman et al., 2011) and attentional/ conduct problems (0/2) (Thapar et al., 2012; Wigman et al., 2011) . Some of the variability in the results might be related to the already discussed differences in trajectory definition and course. For example Bourque et al. reported that lower baseline symptoms were often more common in the group with the persistent PLE trajectory ("moderate increasing") than among those with a remitting trajectory ("high decreasing") (Bourque et al., 2017) .
Predicting trajectory membership
Only Thompson et al., 2015 has analysed the baseline variables for prediction of persisting vs. remitting group membership. They have investigated the predictive value of nightmares, night terrors and any parasomnia and found no association with group membership (Table 3) .
Discussion
The aim of this study was to provide a comprehensive overview of current knowledge on the baseline differences in children and adolescents with persistent and remitting PLEs. After reviewing over 1000 manuscripts published since 2002, six studies met our criteria which provided information on this comparison. We could not find any variable that was identified by more than one study. Studies were somewhat more consistent in not finding any significant difference for gender, socioeconomic status, smoking, cannabis or other illicit drug use, bullying/victimization, depressive symptoms and attentional/conduct problems. However, these findings should be interpreted with caution as studies often had low statistical power to detect differences between the persistent and remitting PLE groups. Table 3 Baseline differences between the persistent/remitting PLE groups and persistent/decreasing PLE trajectories. ("-" not investigated; "↑" higher in persistent PLE groups/trajectories; "↓" lower in persistent PLE groups/trajectories; "0" no association with PLE groups/trajectories) (ns) variable has been investigated as a potential predictor of group/trajectory membership, but no significant association has been found. Bourque et al., 2017 : moderate increasing vs high decreasing; Mackie et al., 2013: increasing vs. elevated; Thapar et al., 2012: persistent vs. decreasing; Wigman et al., 2011: persistent 
Early developmental risk factors Pregnancy, infections during pregnancy, delivery, condition of the child right after birth
Maternal smoking during pregnancy
⁎⁎ P-values were calculated by fuller statistical models in the publications.
There are various possible explanations for this scarcity of predictive baseline variables. Firstly, although we selected studies with a baseline sample size exceeding 300 (range in the reviewed studies: N = 887-7572), most studies probably still had low power to compare the much rarer persistent (N = 34-100) and remitting (N = 44-370) groups/trajectories. Second, the impact of baseline status may be somewhat overshadowed by the dynamic interaction between PLEs and the subsequent exposure to environmental risk and protective factors (Crush et al., 2018; Nelson et al., 2017) . Wigman et al. (2011) found evidence that exposure to severe trauma, such as bullying, gossip, violence and sexual harassment during the follow-up period is more frequent in the persistent than in the remitting group (Wigman et al., 2011) . Also, Kelleher et al. reported that trauma predicted the onset, whereas its cessation the cessation of PLEs (Kelleher et al., 2013) . Technological data collection aids, such as smartwatches and mobile applications enable us to collect real-time data on the psychopathological well-being and environmental characteristics of children and adolescents over longer periods of time, and provide a unique opportunity to relate the baseline characteristics to the longitudinal courses and model the PLE course x environment interaction (Nelson et al., 2017) .
Third, there were marked differences, even across the short list of included studies, which made the comparison challenging. It is important to note that while the diagnosis and treatment of most psychosis spectrum constructs are aided by international guidelines, PLEs are still elicited by very differing approaches. The variation in terminology (e.g. PEs vs. PLEs vs. subclinical psychotic symptoms), the lack of standardized thresholds to define PLE severity, the ways PLEs are endorsed (questionnaire vs. lay or clinical interview) and the lack of consensus on whether only positive symptoms or also additional symptom dimensions should be included in the PLE construct, impose conceptual and methodological problems in PLE research (David and Ajnakina, 2016; Lee et al., 2016) . In addition, hallucinatory, delusional and unusual experiences were mostly examined together by the reviewed studies, implying that they have equal validity and importance. However, evidence shows that this is not necessarily the case and the relevance of the symptoms varies even within the positive symptom dimension (Cederlöf et al., 2017) . For example, Calkins et al. (2017) investigated which positive symptoms discriminated best between the persistent and remitting groups and found, that certain symptoms, such as thought control, mind tricks and the feeling of being persecuted and suspiciousness were not only more severe in the persistent group, but also differentiated between the two groups in the receiver operator curves analysis. On the other hand, differences were smaller for superstitions, grandiosity, predict future, and audible thoughts and these had hardly any influence on group membership. There was also a great variance in the reviewed studies in the number of visits, the total length of the follow-up period, the applied PLE assessment techniques (self-report vs. interview), the coding of PLEs (categorical vs. continuous) and the definition of PLE course (groups vs. trajectories) and the number and shape of the trajectories across the reviewed studies. Lacking independent validation datasets, there was no means to establish one clustering approach as most valid or most generalizable. In this context, in order to enable comparisons across studies, we had to adopt a brute force simplification for characterizing the trajectories and disregard the specificities of the individual studies (e.g. crossing trajectories (Bourque et al., 2017; Mackie et al., 2013; Thapar et al., 2012) or the additional cluster of individuals with stable, intermediate PLEs (Thapar et al., 2012) ).
Fourth, the investigated studies also showed marked differences in the definition and assessment of the baseline factors, which introduced an additional layer of heterogeneity and influences the comparison of their results. For example, Bartels-Velthuis et al. (2011) derived socioeconomic status (SES) from "from parental averaged educational levels and family income", Calkins et al. (2017) from parental education and neighbourhood SES, Bourque et al. (2017) and Mackie et al. (2013) from a measure of family affluence (family car ownership, own bedroom, family holidays during the past 12 months, and family computer(s)), whereas Thapar et al. (2012) used parental occupation, education level and housing type as indicators of SES.
Fifth, the information provided by reviewed studies on the predictive power of the individual (or the combined) baseline variables in the persistent vs. remitting comparison was even more limited than that on the baseline differences as only Thompson et al. (2015) provided data on the influence of a baseline variable. Building models to predict e.g. response to medication or conversion from a prodromal state to psychosis has major clinical implications and receives increasing attention with the more widespread availability of big data (Chekroud et al., 2017; Koutsouleris et al., 2018) . Similar efforts to separate children/adolescents who are more likely to experience PLE over longer periods of time based on baseline clinical or biological variables could contribute to the development of the PLE field.
Finally, mostly due to our decision not to include studies with N50% drop-out rate, we had to eliminate some studies which investigated the persistent vs. remitting comparison. Without these exclusion criteria an additional three studies, investigating six further baseline variables would have been (Bartels-Velthuis et al., 2011; Calkins et al., 2017; Mackie et al., 2011) . These studies have found that PLE severity, a phenotype not investigated by the originally included studies, was higher in the persistent group [difference/all studies] (2/2) (Supplementary Table 3 ). In addition, these studies provided further evidence that there was no difference between the persistent and remitting groups/ trajectories in terms of gender, SES, externalizing, smoking, cannabis and alcohol consumption and depression. In light of their high attrition, however, results from these studies should be interpreted with caution.
Conclusion
This study was the first to review the literature on PLE course in the child/adolescent population with a special focus on predictors of PLE persistence. The importance of PLE persistence is now widely recognized and discussed (Dominguez et al., 2011) . Large cohorts are available and have been used to understand the dynamics of PLE course over time (Calkins et al., 2017) . Whereas large efforts have been made to identify the baseline differences between the no PLE and persistent PLE groups and the associated outcomes, knowledge on the persistent vs. remitting comparison is still missing. Description of these distinctive factors, already recognizable at baseline, might provide complementary knowledge for the identification of children/adolescents who are most likely to benefit from early intervention programs and experience the biggest improvement in terms of future mental well-being or functioning.
Supplementary data to this article can be found online at https://doi. org/10.1016/j.schres.2019.05.012.
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